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Subject Name: Process Heat Transfer
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Each question carry equal marks (14 marks)
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Define:(1) Convection(2) Heat flux(3) Temperature gradient (4) opaque body
(5) Thermal Conductivity (6) Emissivity (7) Prandtl Number
Explain Variation of thermal conductivity with temperature

Derive equation for steady state heat transfer through composite cylinders up
to three layers
Explain 1-1 shell and tube heat exchanger with figure.
OR
Derive equation of LMTD

Derive equation of critical radius for insulation
Explain finned tube heat exchanger with its importance.
OR
Explain Plate type heat excanger with figure.
Derive expression for overall heat transfer coefficient in terms of individual
heat transfer coefficient.

Explain various feed pattern in multiple effect evaporator

Describe Film wise condensation and drop wise condensation.
OR

Describe regimes of pool boiling

Define radiation and write different laws of radiation

Explain falling film evaporator.
A furnace is constructed with 225 mm thick of fire bricks (k = 1.4 W/mK),120
mm of insulating bricks(k = 0.2 W/mK) and 225 mm of building bricks
(k =0.7W/mK). The inside temperature is 1200 K and outside temperature is
330 K. Find the heat loss per unit area.

OR
A heat exchanger is required to cool 20 kg/s of water 360 K to 340 K by
means of 25 kg/S of water entering at 300 K.If the overall coefficient of heat
transfer is 2000 W/m?K calculate surface area required for (a) Counter current
flow.(b) Cocurrent flow. C, for water is 4.187KJ/kg K
Describe (1) Evaporater capacity and economy (2) Duhring’s rule.
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